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A FORTRAN 1V code for the IBM-~7094 digital computer has
been developed to CALCOMP plot histogram distributions.
The code, specifically designed for multi-channel pulse-
height analyzer spectra and calculated photon number and
energy spectra, labels the Cartesian axes according to
various options. It titles each plotted figure according

to the user's input.
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1. INTRODUCTION

This report presents the u uiremen or code DRAW --- a code to
CALCOWMP plot gamma photon histogram spectra. Code DRAW, written in
the FORTRAN-IV language for the IBM~7094 digital computer, has been
developed for the National Aeronautics and Space Administrations, Goddard
Space Flight Center, under contract NAS5-10337. It was designed to
accept as input, the punch card output of code CUBED-II, reported in

NUS—395(1) .

The CALCOMP Digital Incremental Plotter may be used to plot from digital
data stored on magnetic tape by an IBM-7094 digital computer code. Code
DRAW has been developed for this purpose, namely: to plot histogram data
such as arising in gamma photon pulse-height spectrometry. It is
designed to specifically plot multi-channel pulse-height analyzer spectral
output; and photon number and energy spectra such as determined during a

(1

computer analysis of analyzer spectra

The code allows the user a number of options with respect to the figures

to be plotted, namely:
Plot size --- may range from 8" x 8" to 8" x 20".

X-axis labelling --- may be either channel number

or photon energy (MeV).

Y-axis labelling --- may be one of counts/channel-

: 2 2
time, photon/sec, photons/cm” -sec, MeV/cm™ -sec.

Figure title --- may be up to 60 alphanumeric

characters in length.

Code DRAW and its required subprograms may be called as part of a

larger code or instead used under the control and call of a specifically



designed main program --- the requirements for such a main program are
presented in Section 2 of the present report; an example main program is

presented in Appendix I.
Section 2 of this report describes the users requirements for code Draw.

Typical CALCOMP plots generated by code DRAW are presented in
Figures 1 through 4.
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Code DRAW calls the NASA-GSFC CALCOMP subroutine package described

in Reference (2), namely: CPLOTS, CCPLOT, LINE, NUMBER, SYMBOL.

The FORTRAN listing of a typical main calling program and subroutines DRAW,
LINE and NUMBER are presented in Appendix I. Subroutines CPLOTS/CCPLOT
and SYMBQL, in MAP language are available on cards and system tape
respectively at the Building 3 Computer Facility of NASA-GSFC.

A users description of code subroutine DRAW is presented as follows:

CALLING STATEMENT:
CALL DRAW (TITLE, NX, IDX, IDY, EMAX, PHI, XZ, PHMAX)

ARGUMENT DEFINITIONS:

TITLE -~ The title of plot to be drawn at the upper right -
hand corner of each plot. 60 alphanumeric
characters. First 20 characters on the first line,
second 20 characters on the second line, and the
third 20 characters on the third line. Format:

3(3A6, A2); DIMENSION: TITLE (12)

NX - Number of counting channels. It must be an integer
number or variable, a multiple of 10, and must not

be greater than 200.

IDX. - X-axis labelling control word. An integer number or
variable. When IDX = 1, the X axis is labelled by
channel numbers; when IDX = 2, it is labelled by
corresponding channel mean energies (Mev). For

IDX = 2, EMAX must be greater than zero.

IDY - Y-axis labelling control word. An integer number or

variable. When IDY = 1, the Y-axis is labelled by

-3-




EMAX -

PHI -

Xz -

PHMAX -

photons/sec; when IDY = 2, by counts/(channel-
time); when IDY = 3, by photons/(sq. cm-sec);
when IDY = 4, by MeV/(sq. cm-sec).

Maximum photon energy (MeV) in labelling the X-
axis. It is a floating point number or variable,
and must be in the range of 0.1 and 10.0 MeV.
Set EMAX = 0.0 for IDX = 1.

Counts per channel in units specified by IDY. It
is floating point number or variable. PHI (I) must
be in the range of 0.01 and 999,999.0. Counts
above 900,000.0 are regarded as negative and

converted to zero count. DIMENSION: PHI (200).

Length of the X-axis in inches. A floating point
member or variable, and must be in the range of 8.0
and 20.0. If XZ = 0.0, the routine interprets as

X7 = 8.0. The Y-axis is always 8.0 inches long.

The maximum value of Y to be used for the uniform
scaling of PHI (I)'s in different plots. It is a
floating point number or variable and corresponds

to the height of 7.0 inches above the X-axis. If
PHMAX = 0.0, the routine will determine the maximum
value (YMX) of PHI (I) for each plot and scale other
PHI (1)'s. That is, if PHMAX = 0.0, each plot will
have its own scaling factor and all other plots
obtained with PHMAX = 0.0 may not have the same
Y-axis scaling. If PHMAX is less than YMX, YMX

will be used for the scaling.




OUTPUT:

USAGE:

11

For each CALL DRAW operation the data for one plot is generated
on logical tape 16 (A6 at NASA-Goddard Center), with 200 BPI
mode. The total number of plots on logical tape 16 will be
determined by the number of CALL DRAW operations. The tape
must be transferred to CALCOMP 570 to obtain actual plots.

The print output which contains the input data for each plot is

written on logical tape 3 (A3 at NASA-Goddard Center).

MAIN or Subroutine NAME

DIMENSION TITLE (12), PHI (200), DATA (512)

INDC =0
CALL CPLOTS (DATA, 512, INDC)

IG = 1
NCH = ---
TITLE = ---
NX = ---
IDX = ---
IDY = ---




NOTE:

A ARV

LIVIAA = —==

PHMAX = ---

XZ = —--

917 FORMAT ( 10F 7.1)
READ ( 2,917 ) (PHI(I), I =1, NX)
CALL DRAW (TITLE, NX, IDX, IDY, EMAX, PHI, XZ, PHMAX)
IG=1G + 1
IF (IG - NGH) 11, 11, 13
13 END FILE 16
END FILE 16

END

ERROR RETURN, a statement, "INPUT DATA ERROR -~ PLOT

ABANDONED" will be written on the standard output tape

(logical 3 or A3 at NASA-Goddard Center) and a message,
"PLOT ABANDONED DUE TO INPUT ERROR -- NEXT PLOT WILL

CONTINUE, " will be plotted on the plot output when any of

the following errors exist in the input data.

(1
2
(3

—

—
1N
B s i

(5
(6)
(7)

NX > 200

EMAX = 0.0 when IDX = 2
IDX 1 or IDX > 2

IDY<C1l or IDY > 4

$MAX 0.1 or EMAX 2 10.0 Mev
PHI (1) >1,000,000.0

0< XZ<8.00orXZ>20.0

A statement, "NUMBER OF CHANNELS NOT IN MULTIPLES




LLOT ABANDQNED. " will be written on the
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standard output tape when NX is not in multiples of 10.

SUBRPOGRAMS: CALCOMP plotting package at NASA-Goddard Space Flight
Center: C/CCPLOT, SYMBOL, NUMBER, LINE

STORAGE: DRAW 1947 Locations (FORTRAN 1V)
CPLOTS/CCPLOT 364 Locations (MAP)
SYMBOL 343 Locations (MAP)
NUMBER 278 Locations (FORTRAN 1V)
LINE - 134 Locations (FORTRAN)

MODIFICATION: If it is desired to increase the number of channels (NX)

above 200, the following changes must be made in the calling

program and DRAW:

eg. assume new NX = 400, then
Calling program,
DIMENSION PHI ( 400 )
DRAW,
DIMENSION PHI ( 400 ), X (400), Y ( 400)
Statement No. 23 + 2
IF (NX - 400) 3, 3, 10

INPUT: Although input for code DRAW is defined above under the
heating of 'ARGUMENT DEFINITIONS', a typical input card
deck arrangement to plot one spectrum when the main
program given in Appendix I is employed, is presented in

Figure ».
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APPENDIX I

FORTRAN LISTING OF SUBPROGRAM DRAW
WITH MAIN, CALLED SUBPROGRAMS
AND SAMPLE DATA
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sJu? 5431 CUBED TwWO = CALCOMP TEST
$EXCCUTE I8JeH
$1sJd0b SO SUURCE P MA

$15F1C MAIN UECr o REF o LIST
CONTROL PrROGRAM FOR SUBPROGRAM *DRAW*» A PROGRAM TO PLOT PULSE-
HEIGHT ANaLIZER SPECTRAL OUTPUT.

WRITToN Y Ye5eKIM/NUS CCRPORATION FEg. 1967

DIM=NSIU TITL(12)PHI(200)/DATA(S12)
1DC=0 '
CAle CPLUOTS(CATAYH129 INDCY
REAU(Z29911) NuH
o=l
11 REAU(229L3)(TITL(I) v I=1912)¢NXrIDX s IDYPEMAX» XZePHMAX» (PHI(I)»I=1,
1nX)
G311 FORMATI(IS)
Y19 FORMAT(Oa0rA r3R0r A293A69A2/1X 1315136158/ (1X25E14.7))
Chle DRAW(TITL Y NX2IDX e IDY P EMAXePHI » XZrPHMAX)
I6=2i6+1
' IF(IG-? bn)llvll 6G
99 b FILC 1o
END FIbe 16
SToOP
EnND
$IFTC DRAW OECKPREFPLIST
SUBRGUTINE ORAW(TITLYNX» IDXe IDY ' EMAXePHI»XZ»PHMAX)
WRITTEN DY Y56 KIM FEBr» 1967
HISTOGRAM PLUTTING ROUTINE (8X8 IN,)
TITL=TITue OF DRAWING(ALPHANUMERIC) TO BE WRITTEN ON PLOT
FIRST 26 CHARACTERS ON FIRST LINEr3A6rA2
SECOIW 2u CHARACTERS ON SECOND LINE»3A6rA2
THIRY 20 CHARACTERS ON THIRD LINE»3A6rA2
HXZM0e OF CHARNMNELS (MUST BE MULTIPLES OF 10) MAX NX=200
IDX=X AXIS LAEBEL SPEC«(1 OR 2)-=-=1 1Y CHANNEL NO.===2 BY EMNERGY
IDYZY AXIS LABEL SPEC.(1,2¢0R 3)==-=1 BY PHOTONS/SEC.
=2 BY COURTS/ (CHANNEL=TIME) r====3 BY PHOTONS/(SQ.CM=SEC)
4% BY MEV/{(SG.CM=-SEC)
EMAXSMAXIMUM PHOTON ENERGY IN MEV (Uel1-=10.0MEV)
PHI{I)=PHOTOn COUNTS MAX PHI(I) MUST BE 0.01=--999999
FHMAXZMAX VALUE OF PHI FOR ALL CASES FOR UNIFORM Y AXIS
PHI GREATLR TrAN 200000 IS SET TO PHI-1000000
EMAXN 1IOT REQUIRED FOR IDX=1
AZZLENGTH OF X=AXIS(IN) MUST 3& 8.,0-20.0 XZ2=0.0 MEANS 8.0
YAXIS 15 ALWI’«YS Ee0 IN,
N=STANRDARD OuTRPUT TAPE LOGICAL NO.
DIMENSIONG TIie(12) vPHI(200) 9 X(400) oY (400)XAX(21) 2 YAX(21)
M=3

o0

ﬁ(‘)ﬁﬁ(‘:(‘)ﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁ(‘;ﬁf‘)

16



(@}

Y4=5.0
IF(XZ2)213¢2130215
213 XZ=8.0
21% CONTINUE
UO 15 I=1NX
IF(PHI(I)=900000.0)15013,13
15 PHI(I)zZPrI(I)=1000000.0
15 COnTINUE
FIND YMX=MAX PHI(I)» SET NEGATIVE PHI(I)=0.0
YMX=0.0 :
DO 22 I=1ehX
IF(PHI(L))17+23019
17 PHI(I)=0,0
GO TO 23
19 IF(PRI(I)=YMX)23r23,21
21 YnMX=PHI(])
23 CONTINUE
PRINT INPUT LATA :
WRITE(N 921 (TITL(I) v I=1,12) o NXrYMXrIDXe IDY»EMAX? (PHI(I)!I 1,NX)
INPUT DATA CHECK
IF (NX=200)3+¢ 3010
IFCIDX=1)10r4r4
IF(IDX=2)5¢5,10
IF(IUY=1)10r616
IF(IDY=4)7+¢7+10
IF(YMX=-0.009Y99) 10,805
IF(YMX=1000000.0)9+1GCr10
IF(EMAX=0.1)1102010201
11 1F(ILX-1)100£01010
<01 1F(LiMAX=10.0)202¢202010
202 IF(XZ=-8.,0)10+,203,203
<03 IF(AZ=20.0)24r24010
10 WRITe(Ne923)
G0 TO 60 |
923 FORMAT(//5X42H ** INPUT DATA ERROR == PLOT AKRANDONED *x)
921 FORMAT(1H19¢3(5A62A2)/3Xr17TH NOe OF CHANNELS=1ISeSXe12H PHI(I) MAX=
1 vbE12e205H IDX=eI20 S5H IDY=»I2r6H EMAXZrE14.5/(TE14,.5))
©31 FORMAT(//5Xr49H *xNUMBER OF CHANNELS NOT IN MULTIPLES OF 10s NX=¢
1I3r20H == PLUT ABANDONED*x)
24 XIiX=Z(iX ,
MX2ZTHNX+NX
Se.T HISTUGRAL, POINTS
LU &5 IZcrpXer2
12=1
Ie=zic/2
X(Il)=Iz

OO o

17
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X(I=1)=X(I)=ie0
Y(I)=PHI(I2)
25 Y(I-1)=Y(1)
SET X—-AX1S5 LAbEL POINTS
TIC=LENGTH OF TIC MARK ON X:Y AXES
XCz=X INTERVAL IN INCHES
TIC=0.08
GO TC(B51¢57) ¢ 1DX
51 I=1
ENTANX/XZ
XC=i.0
53 IcrzeN
ENLI=IEN
IF(eN=ENL1)D5951e 55
30 GO TC(57¢59+r259) 0]
57 1IF(XZ2=15.0)259¢229¢20H7
37 EN=XNX/2U0.0
XC=xZ/20.0
I=3
60 TG 53
<OY ENZANX/10.0
- XC=XNE/14 .0
1=z
GO TO 53
39 wITE(N?931) NX
50 CALL SYMBOL(ze0r4.000.10,61HPLOT ABANDONED DUE TO INPUT ERROR ====
INCXT PLOT wILL CONTINUEr 0.0r61)
G0 TC 155
A1 MINTENX/ZLEN
IXT=NINT+1
AAA(1)=0.0
o0 TO (0dr02)eIUX
{’C E_t"]:HINT
CHTEMAX/ZEM
533 LU b IT=grIxT
IT1=1T~-1
AL XaxX(IT)SgN+XaX(1T1)
GG TO 69
SET Y=AXIS LauEL POINTS
39 YAX(1)=0.0
IF (PHMAX=YMX) 70700169
159 YMXZPHMAX
70 CVYZSYMX/(YZ=1.0)
NYZYZ
NYZniY+1
CO 71 IT=zoiY

18



71

72

73

93
95

97
103

105
107

109
110

111

112

113

1IT1=IT-1
YAX(IT)Y=uvY+YAX(ITL) -
SCALE X AND Y AXES
EXZAZ/X(NX2)
EYZ(YZ=1.0)/YMX

vQ 7z Iz=1leNX2

AI)=X(L)*EX

Y(I)=Y(L)*EY

0O 73 Iz=1leNXe
X(i)=x({)+1l.u

Y(IIZY(I)+1ley

CablL LINE(XeYrnX2el)
AXZ1.0+XZ

CALL CCPLOT(XX ¢1.0+3)

CALL CCPLOT(140¢1e0r2)
YY=1.0+4YZ

CALL CCPLOT(1.0°rYY »2)

CAle CCPLOT(XX oYY »2)

CaLlL CCPLOT(XX r1.0r2)
A=AAIS LABEL START
X5z1.0+Xg

YSZi.0

IT=IXT

LUXZU.lo

GO TG 95

NZ=1

YS3=YS~TicC :

CALL CCPLOT(XSrYS2)

GO TO(97,110)rIDX
IF(AAXC(IT)I=10.0)103¢105¢105
UXZTUe03

GO TC 1lu .
IF(XAX(IT)=100.0G)107+109,109
UXZU.07

O TO 11u

Cxzu.ll

Yiizt5=0.105
IF(LAXCITI)1i2e1110112
XHTX5=0.03

CALL SYMSOL(AN»YNrO«1001+i0004001)
60 TO 115

XHN=ZAS=DX

CALL NUMSER(XNe YN 0o 10rXAX(IT) 2040, 1)
IFCiT=1)11501150114

19



114 YS=7S+HTIC
ASSAS=XC
IT=i7T-1
CALL CCPLOT(AS1YS3)
e TO 95
115 60 TOtL1701130+1I0X
117 XxX=1e0+4XZ2/20=072
CALL SYisoL(xX »0+50 »0.12¢ 14HCHANNEL NUMBER? 0.0014)
GO TO 121 ‘
119 XX=1e0+XZ2/240=0.92 .
CALL SYMBOL (xXx v0.50 ¢10.12¢s 18HPHOTON ENERGY» MEVe» 0,0:13)
Y AXIS LABEL START v
121 XS5=1.0
Yo=1i. 0
1T=1
IF(YMX=100U00u.0)22202210221
21 CY=U.24
co TO 127
22 IF(YMX=10000.0)123r1220122
122 0DY=0.20
GO TO 127
123 IF(YMX=1000.u)125r124r124
124 DY=0.16
60 T¢ 127 '
125 IF(YMX=1U0.0)12801200r126
DY=u.ll '
NE=~1
60 TO 131
128 IF(YMX=10,0)2290129,129
129 DY=0.16 '
f=1
GO T0 131
¢29 IF(YMX=1.,0)1500230¢230
230 DY=0.158
N=2
GO 6 131
130 DY=0.20
N=3
131 CALL CCPLOT(XxS9rYSe3)
XS=XS+TIC
CALL CCPLOT(XS»YSe2)
XNEXS=TIC~u.Ul
YNZYS=DY
IF(YAX(IT))I133,1321133
132 YNZYS=0.00
CALL SYMBOL (XN?YNeG.1091H0»90.001)

20



GO TO 154

133 CALL NUMBER{X! "IV'U.LU!IAV I7

134 IF(YS 1.0-Y2)135¢137¢137
135 XS=XS-TIC
YSZYS+1.0

¥YT—TT LA
LRI 2 L §

GO 70 131
137 GO TO(139s1u41ly 14¢'146)'IDY
139 YY=1.04YZ2/2.0-0.5
CALL SYMoOL (G855 » YY +0412¢ 11HP{OTOMS/SECY 90.0011)
60 TC 143
141 YYzZi.04YZ/2.0~1.10
CALL SYMBOL(U65 ¢ YY +0.12¢ 21HCOUNTS/ (CHANNEL=TIME)+190.0+21)
GO TO 143
142 YY=1.04YZ2/20-1.C
CALL SYNMsOL(O. 6b * YY 1012 19HPHOTONS/ (SQGeCM=SEC)r 90.0,19)
60 TO 143
140 YYZ1.04YZ2/2¢0=0e8 . .
CALL SYMBOL(0«B5 ¢ YY 0120 15HMEV/ (SQ+CM=SEC) v90.0,15)
UPPER X=AXIS MARK '
143 X5=1.0+XC
YS=1.0+Y2
IT=Z
145 CALL CCPLOT(XxS9YSe3)
YSzZYL-TIC
CALL CCPLOT(XS»YS»2)
IFCIT-NINT)1470149,149
147 XS=XS+XC
YSZYS+TIC
IT=IT+1
60 TO 1lisn
149 XX=XZ2=2.0 '
CALL SYMBOL(AX +3¢5590e14,TITL(1),0.0+20)
CALL SYMEOL (XA  +8¢30¢0%14eTITL(S)»us0920)
CALL SYMBOL(AX +13.0500614,TITL(S)»0.0,20)
RIGHT Y=AXIS WMARK
X5Z1l.0+xZ
YSZYZ
151 CALL CCPLOT(XSrYSe3)
X5TXS-TIC
CALL CCPLOT(X5eYSe2)
IF(Y5=2.0)15501550153
193 XSZXS+TIC
YSZYS-1.0
c0 TO 151
155 XXz=xz+5.0

b]

~
-
O
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~
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COC OO0

Ccabe CCPL
toith OF Uiy
RCTURN
ILFTe HWUMBER
SUBROUT LN

ItaAXx 20400 =3)

. sy -
« "Ll

LECK o REFPLIST
£ NuheR

(XoYrHGHT +FPNe THETA P N)

AHERe= XY 15 THL COORUINATE OF LOWER LEFT CORNER OF THE FIRST
J131T OF OUTPUT.(XrY) IS IN FLOATIN POINT PAGE INCHES.
HGHT 1% THE HZIGHT OF THE PLOTTED NUMBER. (FLOATING INCHES)
Friu 1o THL FLUATING POINT NUMBER TO B3E PLOTTED.
THZTA 1y THE ANIGLE ON THE PAGE FOR THE NUMBER.
N 15 Tt NUMBER DECIMAL DIGITS FOR OUTPUT. A (=1) VALUE
wlli SUPPRESS THE DECIMAL POINT. )
TFPoe TAuS (Fen) * 1.0000002
T = THETA * 017455
CTh = HORT * v .0 / 7.0
STt = CTay % 514 (TH)
CTH = CTii * (us (TH)
xT = X
YT =Y
IF (FPN) LUrvir2u
10 CALL SYwgOL (AT»YTrAGHT v M= THETA 1)
XT = KT + CTrs :
YI = YT + STn
20 T = Telodd *aLduo (TFPN) + 1.0

1F (1) 53920058

vo 40 J = 1}
K = TFPiN * 100 **x (J=1)

CAalL SYMSOL (XTeYTeHOHT e (K
TrPie = TFPI. = FLOAT (K * 10 *x*
AT = XT + TH

Y*x2%x%x35oTHETA 1)

(I=J))

U YT= YT+ LTy-
IF (u+1) olecGeo0
S0 CALL SYMSOL (AT»YTeHGHTr1H» THETA 1)
IF (1) 3ue80r00
S50 L0 70 T = 1ely
X[ = KT + CTn
YT = YT + =TH

7u
AU
U

K = TFPiv * 1040
CALL SYAs30L (ATeYToHOHT» (K
TFP = TFPN * 10.0 = FLOAT (K)
ke TuRiNn
ChLL SYMuOL
RETURIN
£ ND

22

(AT»YTrHGHT »13H0.0000000000

) *2%%30 0 THETA# 1)

r THETA» 2+N)

NMBRNOO4O
NMBR0OO0S50
NMBROO60
NMBROC70
NMBRO0&O
NMBR0O090
NMBR0100
NMBRO110
NMBRG120
NMBR0130
MMBRO140
NMBRO150
NMBR0O160
NMBRO170
NMBR0180
NMBR0O190
NMBR0200
NMBR0O210
NMBRO220
NMBRO230
NMBRO240
NMBR0O250
NMBRO260
MMBRO270
NMBR0O280
NMBR0290
NMBRO300
NVBR0O310
NV3RD320
NMBRN330
NMBRO340
NM3R0350
NMBRO360
NMBR0O370
NMBR0O380
NMBR0O 320
NMBRO40O
NMBROWL10
NMBRO420
NMBRO430
NMBRO4HO
NMBROULSO



$1FTC

CLIMe

[&3

«

v

11

slufnP Tl

*PLT47

UNiTlo
qulUO

LIk UECKeilF e LIS

SUACUTIGE LINE (XeYetisk) LINES030
LINESO030

vIseinSTune X1y e Y(L) LINESO40
iozo LINESOSO
NG Z1AsS  (K) LINESO0s0
JZ L o® KK o= RHO+ 1 LINESQ70
CALL wHort (Aive Y LINESQO&OQ
Jal T oAgs (A1) =XN) LINES090
LYl = Ado (Y(1)=YN) LINES100
UAC T AL (A(Jd )=Xy) LINES110
UYe = Any (y(J )=YI) LINES120
uAl ZAavMasl (UX1ie0Y1) LINES130
LA SANAAL (QX2'DY2) LINESI“O
IF (LAL=0r2) e LINES1S0
J T 1 LINES160
KK = KK LINES170
I (W) Deuiedd LINES180
i3 = ¢« LINES190
o0 lu IZiel LINES200
CAL- CCPLOT (X(J)rY(J)e13) LINES210
v T U AA LINES220
Io = « LINES230
R Turi. LINES240
Lo LINES2S50

DblhneREFLILT
urs1 CUPYRIoHT 1960 +1 CALIFORNIA COMPUTER PRQDUCTS P4700030
oY CCPLCT

o IRy CPLOUTS GSFC1P4700090

wro b Y iR P470n100

i iaY FaAlTON P4700110

taean Y OFFSeT P4700120

LLIIY LIP P4700130

[ RVENIS UNiE . P4700144

FiLz rALS) pCGUTPUT v IN e 5LK=1024 9 LOWIDEFER

P UnIllo P4700164

RE P4700170

R FORTRAN LINKAGE P4700180

Kb P4700120

RES CALL PLUTS (OATA » 1. ) P4700200

N P4700210

K OATA I5> Tiit. LOCATION UF A WORK REGIOM FOR PLOT ROUTNP4700220

= N 1S THEZ JUMPER OF WORDS IN THIS wWORK REGION P4700230

k. I I5 THeE LOGICAL TAPE UNIT FOR PLOT OQUTPUT. P4700240

~Eo P4700250

R ChAne PLUT (XeYIQ) P4700260
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RE M
ReM
KEi
RE#
REM
RE i
REM
K
RE
REM
Reo i
REM
REM
REM
REM
RKEM
RE ™
REM

X 1%

Y IS THE LOCATION OF THE FLOATING POINT DATA POINT THAT

ic is

THE LOCATION OF THE FLOATING POINT DATA POINT THAT

PLOTTER IS TO MOVE TO.

PLOTTER IS TO MOVE TO.

A SIONED FIXED POINT INTEGER. A POSITIVE IC IS
NORMAL. A NEGATIVE IC MEANS = ESTABLISH A NEW
KEFERENCE .POINT. OR STORE ZERO IN CURRENT PEN

POSITION AFTER MOVING TO (XrY) IN LINKAGE.

IC IS EQUAL TO N+K-WHERE N = 3 FOR PEN UP

AND N = 2 FOR PEN DOWN. =WHERE K =0 TO INDICATE
THE VALUES IN (X:Y) ARE PHYSICAL PAGE DIMENSIONS.
WHEN K = 10 » THIS INDICATES SCALE FACTORS

PROVIGED THROUGH OFFSET ENTRY ARE TO BE USED TO
COMPUTE PLOTTER MOVE. IF IC EXCEEDS 13 THIS
NEANS TO EMPTY WORK REGION AND WRITE BLOCK
AODRESS OF 999, TwO END OF FILES ARE WRITTEN

REM  CALL OFFSET (XOFF» XFAC+YOFF s YFAC)

RE s
REM
RE ™
Re
RE
REM

XOFF
XFAC
YOFF
YFAC

IS LOCATION OF FLOATING POINT X OFFSET.(XMIN)
IS LOCATICN OF FLOATING POINT X SCALE FACTOR.(DX)
IS LOCATION OF FLOATING POINT Y OFFSET.(YMIN)
IS LOCATION OF FLOATING POINT Y SCALE FACTOR. (DY)

REm CALL FACTOKR (FCTR)
FCTR IS THE CURRENT FACTOR ALL COORDINATES ARE MULTIPLIEDP4700530

REM
REM

REM CALL WHERE (X»Y)

REM
REM
R M
RE ™

X AND
ROUTI

Y ARE CURRENT PLOTTER POSITION SUPPLIED BY PLOT
NE TO SUBROUTINE MAKING THE CALL.

REM CALL ZIP (MAX»MIMNINUPNDOWN)

REM
REM
REM
REM

" REM

OFFSET

REm
CLAX
STV XOFF
REM
CLA*
Trie *+2
CLLA FONE

wAX
MIN
NUP
NDOWIN

o 4

4ol

IS THE MAXIMUM ZIP LEVEL

IS THE SAFE ZIP LEVEL TO LEAVE ZIP MODE
IS THE UP PEN DELAY COUNT

1S THE PEN DOWN DELAY COUNT

PICK UP X OFFSET (XMIN)

PICK UP DX (XFACTOR)
TRANSFER IF DX IS NON ZERO

P4700270
P4700290
P4700300
P4700310
P4700320
P4700330
P4700340
P4700350
P4700360
P4700370
P4700380
P4700390
P4700400
P4700410
P4700420
P4700430
P47004u40
PLT700450
PL700460
P4700470
P4700480
P4700490
P4700500
P4700510
P4700520

P4700540
P4700550
P4700560
P4700570
P4700580
P4700590
P4700600
P4700610
P4700620
P4700630
P4700640
P4700650
P4700660
PL4700684
P4700690
P4700700
P4700724
P47060730

SET FACTOR TO 1.0 IF ZERO ENCOUNTEREDP4700740
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FoME

ZIP

WHERE

FALTOR

CPLITS

STu XFACT
REM

REM

CLAX Sely
STu YOFF
RENM

CLAX orly
Mo *+2

CLA FONL
STU YFACT
REM

TRA ledd
OEC leu

Re i

CLA% Se i}
AL 16
STw FUD
CLnx* ord
ALD 18
STu roD
Tr 4 1v4
CLA PENK
URA FKF

Fhu FKF

FLP K104
ST‘)* .5’4
RE{‘I

CLn PEny
ORA FKF

FAL FKF

FCP K1J0
HTw* ey
cLA FCTR
STux Sr
RE v

TH 1,4
Ko

LUW* Srh
3Te FCTIR
Fitr RFL1J0
STu K100
T 1el
f('—Ln"l

SAU A4r4
SXo XZe2
STZ* 55

P4700750

P4700760

P4700770

PICK UP Y OFFSET (YMIN) P4700794
P4700800

P4700810

PICK UP DY (Y FACTOR) P4L700834
TRANSFER IF DX IS NON ZERO P4700840
SET FACTOR TO 1.0 IF ZERO ENCOUNTEREDP4700850
P4700860

! P4700870

RETURN FROM OFFSET ENTRY. P4700894%
P4700900

o P4700910

PICK UP NEW PEM UP DELAY COUNT P4700934
MOVE DELAY COUNT INTO DECREMENT P4700944
' P4700950

PICK UP NEw PEN DOWN DELAY COUMT. P4700974
MOVE DELAY COUNT INTO DECREMENT P4700984
: P4700990
RETURN=~IGNORE FIRST TwWO ZIP ARGUMENTS. P4701014
PICK UP FIXED PEN X * 100 P4701020
MASK ON FLOATING CHARACTERISTIC P4701030
NORMALIZE PEN X P4701040
COMPUTE PAGE COORDINATE P4701050
PUT CURRENT X VALUE INTO LINKAGE. P4701074
P4701080

PICK UP FIXED PEN Y * 100 P4701090
MASK ON FLOATING CHARACTERISTIC P4702100
NORMALIZE PEN Y P4701110
COMPUTE PAGE COORDINATE P4701120
PUT CURRENT Y VALUE INTO LINKAGE. P4701144
PICK UP CURRENT FACTOR USED BY PLOT P4701150
PUT CURRENT FACTOGR INTO LINKAGE. P4701174
P4701180

RETURN FROM WHERE ENTRY. P4701204
P4701210

PICK UP FACTOR., P4701234
SAVE FACTOR FOR WHERE EMTRY P4701240
MULTIPLY FACTOR RY 100.0 P4701250
STORE FOR USE IN CALCULATING INTEGER P4701260
RETURN FROM FACTOR ENTRY. P4701284
P4701290

SAVE IWDEX FOR RETURN FROM INITIGSFC1P4701300
P4L701310

GSFC1P4701325
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ORS

X<

cePLoT

RS

ClA YK

STA vUrFri

ClLax o4

LRS 35

LV UF NSE
Lio 35

PAAN Bl3orh

AGu bUFL

STA uUF e
STA 10P1
Tal x+1r49-1
rXo Ory

CUwi

S>To FLTST

>Tu FLT

ClA «UNLD .
STA -

STA M

5TA P

AU OE

STA IKS

CAL KON
IR * %

TSA +OPClir 4
PZc *x%k9 e
SULA o}

15‘ TRN'Q

10CD START v UriIBS
TSX TRN"-}

IOoCL DAD=100103
PXL EXIT+1rQr xx '
~Em

SXu X4ry

SXu Xe2r2

SXu X1lrei

REi']

CLA* 304

>Tu LX

CLA* Gl

5Tuv LY

CLa¥ S0l

ALO i€

STU EPC

POA T4

TIK SCr49 10

AXT 204

ICK UP LOCATION OF BUFFER
SET UP FIRST DATA BUFER
PICK UP COQUMT OF BUFER REGION
CLEAR ACCUM AND LOAD G WITH COUNT.

DENSE = 2¢394 FOR FULL'HALF»THIRD

PUT BACK INTO ACCUMULATOR.

SAVE COUNT FOR EACH BUFER

COMPUTE LOCATION OF SECOND BUFER

-
F

Py4701334
P4701340
P4701364
P4701384
P4701390
P4701400
Pu701410
P4701420

INITIALIZE UNPACK BUFER STORE LOCATION.P4701430

INITIALIZE TAPE WRITE INFO.

ADJUST COUNT FOR END OF BUFER TEST.
PUT ADJUSTED COUNT IN DECREMENT
COMPUTE BUFER FULL TEST COUNT
STORE IN FIRST FULL TEST

P4701440
P4701450
P4701460
P4701470
P4701480

" STORE IN SECOND FULL TEST DECREMENT P4701490

PICK UP TAPE FILE DATA.

INITIALIZE TAPE LINKAGE. (WRITE)
INITIALIZE TAPE LINKAGE. (OPEN)
INITIALIZE TAPE LINKAGE. (CLOSE)

OPEN TAPE FILE.

TRANSFER TO TAPE WRITE
BLOCK ADDRESS TAPE WRITE DATA.
TRANSFLR TO TAPE WRITE

NO=INFO RECORD FOR SPACE AFTER BLOCK

P4701544
P4701554
P4701564
P4701574
P4701584
P4701594
P4701604
P4701614
P4701624
P4701634

P4701640
P4701650
P4701660
P4701670

GO TO EXIT FOR RETURM FROM INITIALIZEP4701740

SAVE INDEX 4 FOR RETURN

SAVE INDEX 2 FOR RETURN

SAVE INDEX 1 FOR RETURN
PICK UP NEW X VALUE.

PICK UP NEW Y VALUE.

P4701770

GSFC1P4701780

P4701790
P4701800
P4701810
P4701834
P4701840
P4701864
P4701870

PICK UP PEN!PICTUR'OFFSETBLOCK INDICATP4701894

MOVE INTO DECREMENT.
SAVE FOR END OF PICTURE TEST
SET INDEX EQUAL TO IC
TRANSFER IF INDICATOR GREATER 3
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Ll LX+erl DIVIDE NEW X BY PLOTTER STEP SIZE P4701950
EMP K100 P4701960
STO YPLTC SAVE SIGN OF NEW X (OR Y) TEMPORARY P4701970
Sor Pu701980
FAu POULS FIX AT B34 AND ROUND P4701990
ARG 1 TRUNCATE ROUNDED NO. NOW R35. P4702000
AlVA MASK ELIMINATE CHARACTERISTIC P4702010
Llu YPLTC BRING SIGN INTO M@ P4702020
LLo U RESTORE ORIGINAL SIGN TO NEW X (OR Y)P4702030
STG YPLTC SAVE NEW X (OR Y) P4702040
SUb PENA+2ey4 COMPUTE DELTA X AND DELTA Y P4702050
SLw LX+Zeh4 SAVE DX AND DY P4702060
LOG PX+2eth PICK UP PLUS X CHAR (OR Y) P4702070
TPL *+2 SKIP NEXT INSTRUCTION IF DX PLUS (/RYP4702080
L MX+2rd PICK UP MINUS X PLOT CHAR (OR Y) P4702090
CLA YPLTC SET PENX TO NEW X AND PENY TO NEw Y Pu4702100
STu XPLTC+204 STORE CORRECT X PLOT CHAR (OR Y) P4702110
aTU PENX+2e4 P4702120
TIX RSC+1r40l RETURN FOR Y CALCULATION P4702130

RE# . P4702140

PUD
El
e

ClLA XPLTC PICK UP X PLOT CHARACTER P4702150
Abu YPLTC ADD Y PLOT CHARACTER TO GET COMBINED P4702160
LXU XPLTCrb PICK UP X PLOT CHAR FOR TEST P4702170
Txin Elreike12288 TRANSFER IF X IS EQUAL TO 2 P4702180
LXu YPLTCe 4 PICK UP Y PLOT CHAR FOR TEST P4702190
TXid tlrse0 SKIP DIVISION WHEN XZ6 AMD Y=0. P4702200
AUL 33 P4702210
Txi t2riGel PEN UP DELAY IN DECREMENT P47082220
CARL | DIVIDE X + Y PLOT CHAR BY TwO P4702230
STu XYPLTC SAVE COMBINED XY PLOT CHARACTER P4702240
R P4702250
CLA OX COMPARE ABSOLUTE DX TO ARS.DY P4702260
SUus DY PL702270
TP SKiP SKIP IF ABSOLUTE DX IS BIGGEST P4702280
CLAa X INTERCHANGE DX AND DY P4702290
RAVERVA{ P4702300
S5To OX P4702310
STy JY P4702320
<r P4702230
Cin YPLTC SUBSTITUTE Y PLOT CHARLFOR X P4702340
STC XPLTC . P4702350
K i P4702360
LXA UXoeig INDEX 4 IS COUNT FOR LOOP P4702370
TXe TPICr4ru EXIT IF NO MOVE REQUIRED P4702380

HE M P4702390
CcLla DY PICK UP SMALL MOVEMENT COUNT P4702400
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e

RTRiy

GuK

552
ST

Ur 1

ALo 19
STu RATiC
CLA DX
AL> 19
STo TesT

WA

LXy EPEre

PXy 0r2

SU 3 iP
T2 ALe
TXH PLAJPeZ2r 2

LAY PDUe &4

LDu Phon

SXD IPs2

ST PMOVE

CLA FART

LXu 55211

0@ PMOvVE

L6l o

ThhX STRelri
TIA *=3040r1

Sxu SS2rl

STU PART

TXL AL2:UrD

LXD SVXer2

STu* gurl

TXL *+Lelr=}
SAU SVXZr2

FXL (00

LXA Kbrel

TXtt URKeZr¥r
TSX TRAr4
10Ck DADrUPNS

LXA UXel

LXA TXed

La 55202

CLA PART

TXxI *+1e]l0rk*

Liu XPLTC

TrX *+2¢10 %%
Cu XYPLTC

LGL ©

TIAn TXRATeZ2r1

LXu SVXZee

SLw L3 X2
TX: *+31920=1

DOUBLE DY AND PLACE IN DECREMENT

TaloY=d V1ol Vb SN B a Ve ln)

SET UP RATIO IN INCREMENMT LOOP

PICK

UP DX

DOUBLE OX AND PUT IN DECREMENT
SET UP DECREMENT ON COMBINED TEST

PICK

UP PEN MOVE COMMAND(IC)

PUT CURRENT PEN REQUEST INTO ACCUMULATOR

COMPARE TO CURRENT PEN POSITION

TRANSFER

AROUND PEN MOVE ALREADY THERE

TRANSFER ON PEN UP COMMAND.
PICK PEN DOWN DELAY COUNT

PICK

UP PEN DOwWN PLOT CHARACTER

RESET PEN POSITON INDICATOR
SAVE PEN MOVE CHARACTER
PICK UP PARTIAL 670 WORD FOR PEN CHARP4702560

PICK

UP SHIFT IN COUNTER

PUT PEN MOVE COMMANDS IN MQ
SHIFT IN ONE PEN COMMAND
TRANSFER WHEN WORD FULL

60 BACK FOR DELAY COUNT

SAVE
SAVE

PARTIAL WORD SHIFT COUNT
NEW PARTIAL WORD

GO TO OUTPUT OF INCREMENTS

PICK
SAVE

UP STORE COUNT
FULL 570 WORD IN BUFER

INCREMENT STORE COUNT
SAVE STORE COUNT
CLEAR ACCUMULATOR TO PREVENT OVERFLOWP4702690
SET INDEX TO SHIFT IN COUNT

« GO BACK AS LONG AS BUFER NOT FULL

WRITE FULL BUFER.

SYNC DATA FOR PLOT DATA RECORD.

PICK UP INITIAL SETTING OF ACCUM(NA)

PICK

UP INCREMENT COUNT

SET INDEX TO SHIFT COUNT

PICK

UP PARTIAL 670 WORD

NA=NA+NR

PUT X PLOT CHARACTER IN MQ
TRANSFER IF NA GREATER NT OR NA=NA-NTP4702800
PUT XY PLOT CHARACTER INTO MQ

SHIFT CORRECT CHARACTER INTO PARTIAL

TRANSFER UNTIL SHIFT COUNT GONE

PICK

UP STORE COUNT

STORE 770-5/1 WORD INTO BUFFER.
INCREMENT STORE COUNT

28

DO NOT GO BACK FOR

P4702410

PL702420

P4702430
P4702440
P4702450
P4T702460
P4702470
P4702480
P4702490
P4702500
P4702510
P4702520
P4702530
P4702540
P4702550

P4702570
P4702580
P4702590
P4702600
P4702610
P4702620
P4702630
P4702640
P4702650
P4702660
P4702670
P4702680

P4702700
P4702710
P4702720
P4702730
P4702740
P4702750
P4702760
P4702770
P4702780
P4702790

P4702810
P4702820
P4702830
P4702840
P4702850
P4702860



DX SVXer2 SAVE STORE COUNT P4702870
FLTST TXii LXoede*x TRANSFER IF BUFER NOT FULL P4702880
SXu TS4ry TEMPORARY SAVE INCREMENT COUNT P4702890
TSX TRWey WRITE FULL BUFER P4702900
1GCP DAD»U NS SYNC DATA FOR PLOT DATA RECORD. - P4702910
LXu TS%ed RESTORE INDEX 70 REMAINING COUNT P4702920
LS LxA Kbrg REFRESH SHIFT COUNT P4702930
Ko PXu ©00 : CLEAR ACCUMULATOR TO PREVENT OVERFLOWP4702940
TXRAT TIX RATIOrGel GO BACK FOR REST OF IMNCREMENTS P4702950
STU PART SAVE PARTIAL 670 wORD FOR NEXT TIME P4702960
SXu 58h2r2 SAVE SHIFT COUNT FOR NEXT TIME H E P4702970
TPIC CLia  EPC PICK UP END OF PICTURE IMNDICATOR P4702980
Ml ENDP TRANSFER IF END OF PICTURE ASKED FOR P4702990
CuA RFING PICK UP REREFER INDICATOR P4702995
Tio EXIT EXIT IF nNO REREFER REQUIRED P4703000
5T RE LMD " RESET REFERENCE INDICATOR P47063010
X1 RFRrU O SKIP DUMPING OF BUFFER P4703020
ENUP LXU SVXegr2 PICK UP STORE COUNT FOR TAPE WRITE P4#703030
. LXu 5521 PICK UP SHIFT COUNT P4703040
TXL *+291¢5 SKIP MEXT INSTRUCTION IF SOMETHING IN PU703050
XL SLUMe2¢0 NOTHING IS IN BUFFER IF WE TAKE THIS TRP4703060
Tad SLMeled SKIP IF NOTHING IS IN PARTIAL WORD. P4703070
CLA PART PICK UP PARTIAL 670 WORD IF ANY P4703080
LUw PMOVE PICK UP DUMMY PEN COMMANDS P4703090
Lol LGL © SHIFT IN DUMMY PEN CODE TO FILL PARTIP4703100
O TIA LGL=1r1r1 USE ALL OF SHIFT COUNT P4703110
Shu* pUF1 STORE 770-5/1 WORD INTO RUFFER. P4703120
TXI *+1s20v-1 INCREASE STORE COUNT P4703130
SLm TSX TRar 4 TRANSFER TO TAPE WRITE P4703140
lovr DAD» G NS SYNC DATA FOR PLOT DATA RECORD. ) P4703150
SLU CLA i PICK UP LAST BLOCK NUMHKER PL703160
Al ONE INCREMENT BY ONE. P4703170
5Tu I SAVE FOR NEXT BLOCK NUMBRER., pPu4703180
AR L3org *1 SET IHDEX FOR BLOCK ADDRESS COMPUTE P4703190
CLn FOUKRS PICK UP BCD WORD OF ALL FOURS P4703220
STe A8S INITIALIZE BLOCK ADDRESS CELL P4703230
wloa PICK UP BLOCK NO. FOR DIVISION PL4703260
Loo Pau Jdord CLEAR ACCUM., Pu4703270
v TEw DIVIDE BY TEN pP4703280
5Ta YPLTC SAVE QUOTIENT FOR NEXT CIVISION PLT703290
Liks 2 SHIFT 2 BITS OF REMAINUER INTO MQ P4703300
AlLs 4 *1 INSERT 4 ZERO 3ITS BETWEEM 8¢4 AND 2+P4703310
LLS 234 *1 SHIFT 2 BITS BACK AND INTO CORRECT POP4703340
ond ABS *1 PUT FUNNY 2 CHANNEL BITS INTO BLOCK P4703370
LLa YPLTC PICK UP QUOTIENT TO GET NEXT ORDEROF P4703400
TIA Liordrlc *1 CHANGE SHIFT COUNT AND GO BACK FOR NEP4703410
29



8]

=

W

r

AXIT
H10

.

Ti
2

ExIT

Uivl

Uit

unP

Ko

TSx TRWe b

locD STAKT v 0 iNEYS

T5X TRwa ey

I0CU DAD=1+0+3

STd PENK

14 Fra¥

>Te iF

LAc X1lrei

LXo X202

Las Xibey

Tk 1e4

RE

aXo Kblrey

SrL KXKel

Cin 1'4

5T i0

Tho ARS

SAu UNPr &

AAl Ur2

AKX e l4

NGV LUF 1

Citu CODLrOrd

Xy SVXzr 2

AXT 302

AXT orl

. 00

ALS 4

LGo &

TIX UN3elel

UIRA START
CSLad sUF ¢

X2 *+1lolhe=]

TIia UNZ2rerl

LAU SVXer2

Txl *+1920-1

Tx UNlogrx*

TX4i x+1lebor=1

PX3 Urs

CCI"‘

STo IOP1L

T34 «WR1ITEZ Pl

PIo **1Ur 0

TCr IO

XA Kbre

LBXL SSZ2e2

AXT Jgre

TRANSFER TO WRITE BLOCK ADDRESS.,
BLOCK ADDRESS TAPE WRITE DATA.(
TRANSFER TO TAPE WRITE
NO=INFO RECORD TO PROVIDE SPACE AFTER
SET NEW REFERENCE POINT(X).

SCT Ngw REFERENCE POIMT(Y).

RESET PEN POSITION INDICATOR FOR NEXT PLOT

SAVE INDEX FOR RETURN
SAVE INDEX FOR RETURN
PICK UP LOCATION OF CURREMT BUFER
FICK TAPE WRITE DATA FIRST WORDS.
SKIP THIS IS BLOCK OR NO IMFO.
SAVE X 2 FOR TEST. OF EMPTY UNPACK BUFFER
LOAD INDEX FOR PACKED DATA PICK UP.
LOAU INDEX TO STORE UNPACKED DATA.
PICK UP PACKED WORDS.
BRING It TAPE CODES FOR 470 PLOT SYSTEM
. SAVE INDEX TEMPORARILY.
*1 LOAD INDEX FOR ALL OF PACKED WORD.
*1 LOAD INDEX FOR 2 FULL PLOTTER COMMANDS.
CLEAR ACCUM TO PREVENT OVERFLOW
SHIFT IN ZERO S BETWEEN s8ITS.
SHIFT IN PLOTTER BITS.
GO BACK UNTIL UNPACK WORD IN AC COMPLET
ADD COMMON BITS TO FINISH WORD.
STORE FINISHED UNPACKED WORD.
INCREASE STORE COUNT
G0 BACK FOR COMPLETE PACKED WORD.
RESET PICK UP. INDEX.
INCREMENT FOR NEXT WORD.
HAVE WE EVERYTHING OUT OF BUFFER.
CORRECT COUNT.,
PUT NEGATIVE COUNT INTO AC.
COMPUTE CORRECT COUNT OF DATA IN BUFER.
SAVE IN OUTPUT LINKAGE.
CALL IOCS TO WRITE DATA.

GET IO LIST FROM CONSTANTS REGION.
RELOAD SHIFT COUNT TO 6
RESET SHIFT COUNT CELL
RESTORE STORE INDEX

30

P4703570
P4703580
P4703590
P4703600
P4703605
P4703610
P4703615
P4703620
P4703630
P4703640
P4703664
P4703670
P4703680
P4703690
P4703740
P4703750
P47033760
P4703770
P4703780
P4703790
P4703800
P4703810
P4703820
P4703830
P4703860
P4703890
P4703900
P4703910
P4703940
P4703950
P4703960
P4703970
P4703980
P4703990
P470u4000
P4704010
P4704020
P4704030
P4704040
P4704050
P4704074
P4704084
P4704104
P4704110
P4704120
P4704130



PENUP

KXK
SC

X4
REFER

RF I
3999

x1
Kii3

PDL
XOFF
XFACT
FOURS
YOFF
YFACT
PENYX

SAU SVXErZ

STe FART

LXu KXKel

LXu K‘fglq

ThA cry

RELS

Rt v

‘f\‘f’.:“

LXy HUD P 4

Llw blgupP

TX1 BTRvrur ®x

SXu EPCr«

TIa REFLT»4910
CLn La

FSe XOFF

FDP AFACT

STw LX

R

CLa LY

FSo YUFF

FOP YFACT

S5To LY

TX1 nSCrUr#x

TiA 3999940910
SXo oPEel

SKXu RFIilru
IxI RSCr U k*
Plc 0

Axl iise l

CL A KGIL+NBr 1
5T AcS+Hivitel
Tix x=27111
TLX TRWe 4
IGCL START e 02 NES
TLx CLUSZ Y
Peor X% (0
Tx. EXITeSekx
e ure o

N

Pl 0r0e15
e U

DE\- loU

OCT ustiaue 080404
Peo O

L;‘t‘:_\« l.LJ

PZe O

SET UP INDEX FOR NEXT PLOT ENTRY
INITIALIZE 670 PARTIAL WORD
RESTORE NA TO INDEX 1

RESTORE INDEX IN CASE WE CESTROYED IT
RETURN TO BASIC PLOT ROUTINE

PICK UP PEN UP DELAY COUNT
PICK UP PEN UP MOVE CHARACTER
GO BACK FOR STORING PEN UP CODES
SAVE INDEX FOR PEN MOTION
TRANSFER IF GREATER THAN 3 F
PICK X VALUE TO BE SCALFD
SUBTRACT XOFFSET (XMIN)
DIVIDE BY SCALE FACTOR (DX)
SAVE FOR INCREMENT CALCULATION

PICK Y VALUE TO BE SCALED
SUBTRACT Y OFFSET (YMIN)
DIVIDE BY SCALE FACTOR (DY)
SAVE FOR INCREMENT CALCULATICN
GO BACK TO MAIN PROBLEM FLOW
TRANSFER IF GREATER THAN 13
RESET PEN COMMAND JUST 1! CASE
SET RE=REFER INDICATOR
GO0 BACK TO MAIN FLOW OF ROUTINE
REREFER INDICATOR CELL
LOAD INDEX WITH NUMBRER WDS IN BLCCK
PICK UP FIRST WORD OF RLOCK 999
STORE Iy BLOCK SYNC CODES.
60 EBACK FOR ALL OF BLOCK MUMBER.,

P4704140
P4T704150
P4704160
P4704170
P4704180
P4704190
P4T704480
P4704540
P4704550
P4704560
P4704570
P4704580
P4704590
P4704600
P4704610
P4704620
P4704630
P4T704640
P4704650
P4704660
P4704670
P4704680
P4704700
P4704705
P4704710
PL704715
P4T704716
P4704717
P4704724
P4704734
P4UT704TuY
P4L704754
P4L704764
P4TO4TT4
P4704784
P4704794
P4704804

£ OF PICTURE CONSTANT FOR SPECIAL BLOPL704860

Zri UOWN DELAY CONSTANT
X SCALE OFFSET
X SCALE FACTOR

'Y SCALE OFFSET

Y SCALE FACTOR
CURRENT PEN X

31

P4704870
P4704880
PL704890
P4704900

P4704910
PLT7C4920
P4704930



PENY
P
PiUP

XYPLTC
XPLTC
YPLIC

EF

POUH

MASK

GX

LY
L

P
OiE
N
Tod
PMOVE
Lx
LY
Pary

FCTR

B

FY

A

»Y

b
Krluu

b 1 uh

10

10r1
LUF @
i3
(R
Nes S

K9y I

STA2T

ABS
CAu

Efir T
Culeo

LOCH
[CCF
1oCl
P
[ROLV)
= GU
cuy
IOy
3C1

2Ci

ulyg

ool
oCi
aCl
sl
|"i0la
|".IT$"
AT

10900000
1800000

74300000004
749u0000UV0Y
030006000000

2R AN LHNNN0
WOV WVUV VU UWLY

232400000001
=1lrur0

U
U
¥]
¢
1
1
1v
U
U
U
U
levu

100,
100,

le20GQU0

1v 300000
1roubQ0C
11400000
1»,10000C

g

0

AX e kX
Xkp U x*

ERPLT U2

x* 94

2l

3

lro205c0h
Sreas4q4444433
10333331
1r44ubuqb
2103330334444
Sraaa444L44433
103353332
Zr=mpmmfm=ijm-
COLE»0r6x4090
CO0L* Qv EX4096
CuDEr Q9 2%x40%0-

THIS

‘CONSTANT FOR

CURRENT PEN Y
670 PEN DOWN CHARACTERS (6)
670 PEN UP CHARACTERS (6)

P4704940
P4704950
P4704960

POSITION TABLE FOR STORING PACK INCR.P4704970
POSITION TABLE FOR STORING CONDENSED P4704980

PLOT CHARACTER.

o~

FLOATING TO FIX AND ROUND CONSTANT

MASK FOR FLOAT TO FIX
DELTA X VALUE
DELTA Y VALUE

IS CELL USED TO KEEP TACK OF PEN

BLOCK ADDRESS NUMBER.,

USE IN BLOCK COMPUTE
TEMPORARY STORE FOR PEN MOVE CODE
STOREAGE FOR NEW X VALUE

STOREAGE FOR NEW Y VALUE

PARTIAL 670 PLOT WORD

NORMAL FACTOR IN PLOT

NOTE THIS IS 200.0 FOR 5641566
RECIPRICAL OF PLOTTER RESOLUTICON.

VARIABLE 10 DATA CAN BE IOCP OR I0CD

LOCATION OF UNPACK BUFER.
*1 NUMBER OF WORDS IN BLOCK ADDRESS.

*1
*1

PL704990
P4705010
P4705020 .
P4705030
P4705040
P4705050
P4705060
P4705070
P4705080
P4705090
P4705100
P4705110
P4705120
P4705180
P4705190
P4705200
P4705210
P4705220
P4705230
P4705240
P4705250
PL4705260
P4705270
P4705280
P4705290
P4705300
P4705310
P4705340
P4705370

*1 SLOCK ADORESS NUMBER 999 AND REFLECTED.P4705400

*1 START OF BLOCK ADDRESS SYNC.

*1
*1

CODES.,

*1 SLOCK ADDRESS NUMBER OME AND SO ON.
*1 START OF PLOT DATA SYNC CODES.

*1
D OF PLOT CODE.
+Y PLOT CODE FOR 570/1 676
+Xr+Y PLOT CODE FOR 570/1 776

+X

PLOT CODE FOR 570/1 766
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P4L705440
P4705450
P4705460
P4705470
PL4705480
P4705490
P4705730
P4705740
P4705750
P4705760



MT g COOE DB %4090 +Xr=Y PLOT CODE FOR 570/1 756 P4705770
MZo CODL»0r6%4090 -Y PLOT CODE FOR 570/1 656 P4705780
PTa COLEr0rH6X4090 -Xr=Y PLOT COULE FOR 570/1 556 P4705790
PTry CULEL»Drc*xb096 -X1 PLOT CODE FOR 570/1 566 P4705800
PTr COoL»0rOX4090 =-X1+Y PLOT CODE FOR 570/1 576 P4705810
M0 CODLr»Dri*40%0 FPEN UP PLOT CODE FOR 578/1 665 P470582¢
O COUL D e 354096 PEN DOWN PLOT COUE FOR 570/1 667 P4705830
DENSE PZu “4 *1 P4705840
X4 P Jrekx P4705874
Svaz Pel urDexx P4705884
TS4 Peo UrQo kX P4705894
KONK oCT g01u00000000 P4705904
Coviv . P4705910
$DATA
2 .
PHOTO!,  CilERSY SPECTRUM T .UMBER 1 (TIMES 100}
20 2 4 0.09999999E 01 0.09999999E N2 0.99999997- 04

Celt350050%2 Ul 0.0208933E 01 (.5309920E 01 0.1066452E N2 C.B175346E 01
0013001416 Je 014372330 02 0.1483322FE 02 0.2235549€ 02 0.1468612E 02
LecolUbo%t Ul 0.,1642255Z 0z (.6397278E 04 0.1827464E 05 0,1487654E 03
Uellobbelt 0o 0.1415064E 05 (.3761968E 04 0.3512093E 02 0.3466013E 02
RESPCNSE VECTOR 10 v
2u 1 2 Q. 0.09999999E 02 0.99999997E 0u

UeB37003%E Ju 0.5071111E 03 0.5710201E 03 0.7194396E 03 0.5945137E 03
UeoULlIULEE ud (G.005875¢E U3 (.2036741E 03 0.5496490E 03 (.5157218E 04

UedDCD83CE UJ U

* £40 TaPe
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